Abstract: Our paper analyses the effect of stock market crashes shocks on the real economy in Tunisia using the vector autoregressive (VAR) model. On the one hand, the impulse response analysis shows that the real investment growth rate negatively reacts to stock market crashes shocks. On the other hand, the variance decomposition results suggest that the stock market crashes shocks explain a larger proportion of the variability in real investment growth rate. In contrast, the real industrial production growth rate, the real GDP growth rate and the real private consumption growth rate are only a little sensitive to Tunisian stock market crashes shocks.
Introduction
Stock market crash is becoming an important issue in finance. In the light of the occurrence of a considerable number of stock market crashes, the study of the influence of these crashes has attracted much attention from researchers, practitioners and policymakers. Stock market crash could affect real economy in developed and emerging countries. It threatens these countries' financial systems and disrupts their real economies. The existing literature discusses the impact of stock market crashes on the real economy and finds evidence about the existence of a significant effect of stock market crashes among several developed and emerging markets. Domian and Louton (1997) , CPS (2005) and Zakhartchouk (2012) focus on the effect of stock market crashes on the industrial production. They conclude that stock market crashes negatively affect the industrial production. Other studies, such as Fisher (1933) , Minsky (1977 Minsky ( , 1982 , Mishkin (1997) , Barro (2001) and Ben Abdallah and Diallo (2004) put in evidence the fact that stock market crashes as well as financial crises have a negative impact on the gross domestic product (GDP).
However, the empirical evidence of Mishkin (1995) , Boone et al. (1998) , Starr-McCluer (1998) , Baudchon et al. (2000) , CPS (2005) , Challe and Ragot (2010) and Bricongne et al. (2011) suggests that the consumption tends to decrease after the occurrence of stock market crashes. Furthermore, a number of researches provide convincing evidence to support the view that stock market crash implies the drop in investment (Mishkin, 1995; Krugman, 1999; Barro, 2001; Ben Abdallah and Diallo, 2004; Cartapanis, 2004; Banque Africaine de Développement, 2009; Challe and Ragot, 2010; Duchin et al., 2010) . Gossé and Guillaumin (2010) explore the impact of stock market crises shock (financial shock) employing the SVAR methodology. They deduce that a financial shock leads to the exit of capital. Farmer (2012) reports the evidence that the stock market crash of 2008 entails the recession of the US economy.
Our first objective is to investigate the effect of stock market crashes shocks on the real economy using the vector autoregressive (VAR) model. We also decompose the forecast error variance to show the proportion of the movements in one variable due to its own shocks versus shocks from the stock market crashes. Our paper contributes to an understanding of the effect of stock market crashes on the real economy using a VAR model. Moreover, our paper is the first study to investigate the impact of stock market crashes shocks on the economic activity, the consumption and the investment in Tunisia. Furthermore, our findings seem to be useful for the central bank to take appropriate actions in order to prevent stock market crashes and to reduce their effects.
The remainder of the paper proceeds as follows. Section 2 gives a brief review of related literature on the effect of stock market crashes (busts) on the real economy. Then, we expose the stock market boom and bust (crash) method used to identify stock market phases. Section 3 describes the methodological approach followed, the data and the explanatory variables used for estimation. Section 4 presents the empirical results which include impulse responses and variance decompositions. Section 5 concludes the paper.
Effect of stock market crashes on the real economy: literature review
First, we review the existing literature on the effect of stock market crashes on the real economy. Second, we outline our approach to identify boom and bust (crash) phases of stock markets.
Literature review
Stock market crashes cause shocks which have repercussions on the decisions of consumption and investment of households and firms. Theoretical models investigate the impact of the stock prices on the investment using the investment theory of the q of Tobin developed by Tobin (1969) . Other models try to analyse the effect of wealth on the consumption by the hypothesis of the permanent income presented by Friedman (1957) and the theory of the life cycle developed by Modigliani (1971) . Tobin (1969) develops the theory of the q of Tobin and supposes that the firms take their decisions of investment basing on the q of Tobin. This theory admits that it is in interest of the entrepreneur to invest an additional unit of capital if the stock value increases more than the cost of acquirement of this capital unit. Tobin (1969) distinguishes two situations. The first is that if the q of Tobin is superior to 1, the stock value is superior to its cost of renewal of the capital and the new productive investments are little expensive compared to the cost of the capital. Consequently, the investment is profitable. The second is that if the q of Tobin is lower than 1, the stock value is less compared to the cost of the capital. Therefore, the firms prefer to disinvest. Friedman (1957) stipulates that the consumption is the function of the salary incomes anticipated and argues that an increase in stock prices is associated with a growth in the level of consumption of households. However, Friedman (1957) reports that the decrease in the stock prices negatively affects the wealth of households, reducing their permanent income and their consumption. Modigliani (1971) develops the model of the life cycle to analyse the effect of wealth on the consumption of households. In this model, a stock is a component of the financial heritage. Modigliani (1971) considers the consumption of households as an increasing function of wealth along their life. The theoretical model supposes that if the stock prices rise, the value of the financial heritage increases and, consequently, the wealth of the consumers rise. As a result, the consumption increases on the horizon of the household life. Friedman (1957) and Modigliani (1971) conclude that a rise in stock prices leads to an increase in the value of the financial heritage of households, inciting them to increase their consumption. These authors add that the increase in the wealth makes the households easy to borrow, allowing them to increase their consumption.
Empirical research has examined the impact of stock market crashes as well as the financial crises on the real economy in developed and emerging countries. For example, Fisher (1933) , Minsky (1977 Minsky ( , 1982 and Mishkin (1997) demonstrate that a financial crisis causes the recession of the economic activity. In addition, Barro (2001) investigates the effect of 1997 monetary and banking crises in Asia on the investment and the economic growth. The empirical finding reports that the loss of the monetary crisis increases to 1.3% of the real GDP growth rate and to 0.4% of the investment rate, while the banking crisis leads to a decline of 0.6% in economic growth rate and a drop of 0.9% in investment rate. Bordo et al. (2001) study the impact of financial crises on the economic growth in emerging and industrialised countries during the period from 1880 to 1997. They deduce that the yearly costs resulting from this crisis vary between 5% and 10% of the GDP. Ben Abdallah and Diallo (2004) explore the effect of monetary, banking and twin crises on the investment and the economic growth in South America and in Asia of the South-east during the period from 1974 to 2000. They find evidence the fact that these crises negatively affect the investment and the economic growth (GDP).
A number of empirical studies have analysed the effect of the 1990 Asian crisis. De Koninck et al. (1999) suggest that the Asian crisis negatively influences the financial institutions, thus the bad debts rose from 300 billions of US dollars in 1991 to more than 1,500 billions in 1998. Bernier (1999) presents evidence that the Asian crisis increases the uncertainty degree of the Japanese toward the Japanese economic perspectives. Consequently, their confidence decreases and they are encouraged to raise their savings and to reduce their consumption. As documented in Krugman (1999) and Cartapanis (2004) , there is evidence that the Asian crisis implies the flight of foreign capital, as a result the investment of firms reduces. Domian and Louton (1997) show that a decline in stock prices is associated with a drop in industrial production growth. Starr-McCluer (1998) finds that a decrease of one dollar of the household's wealth in the USA entails the fall in the consumption of 3% to 7% during one year. As suggested by Boone et al. (1998) , a decrease of 20% in stock prices is associated with a drop in consumption in the order of 1.1% in the USA, 0.4% in Germany and 0.2% in France and in Italy. Moreover, their empirical evidence reports that a decline of 10% in stock prices implies a decrease of 0.5% in consumption during the first year. Baudchon et al. (2000) conclude that a decrease of 20% in stock prices is associated with a fall of 0.9% in consumption. However, as discussed in Cagan (1990) , the growth rate of stock prices does not have an effect on the consumption of the households after the 1987 stock market crash. Mishkin (1995) argues that stock market crises exert a negative influence on the real economy through the wealth effect on the consumption and the investment. Mishkin and White (2002) observe that among the 15 stock market crises which triggered in the USA during the last century, eight stock market crises entail damages for the US economy. CPS (2005) . Besides, the empirical evidence suggests that these crises are followed by the closing of firms, the cancellation of the investment projects, the loss of employment and the decrease in the standard of living of the households in many African countries. Banque Africaine de Développement (2009) advances that the financial crises contribute to exiting the investment portfolio in many financial markets in Africa. Duchin et al. (2010) find that the investment of firms decreases since the appearance of the 2008 financial crisis. Challe and Ragot (2010) deduce that the subprime crisis generates a confidence crisis in banks, firms and households. As a result, a credit crunch exacerbates the economic downturn, reducing the investment of firms and the consumption of households. Bricongne et al. (2011) put in evidence the fact that the subprime crisis shock negatively affects many countries, because of the shock size and the reciprocal relationship between the banking system and the financial markets. They report that the subprime crisis leads to the fall in the household's wealth, which makes it difficult for households to borrow. Consequently, their expenses of consumption decrease through the wealth effect. Farmer (2012) indicates that the 2008 stock market crash contributes to the recession of the US economy. Zakhartchouk (2012) explores the effect of an uncertainty shock (1987 stock market crash, 1998 Russian financial crisis, 2002 stock market crash, crisis of the sovereign debts in 2011…) on the economic activity in France using the VAR model. The empirical evidence concludes, firstly, that an uncertainty shock negatively affects the industrial production during the first ten months. Secondly, the stock price immediately knows a decline of 10% in its value.
Detecting Tunisian stock market booms and busts (crashes)
To identify Tunisian stock market crashes, this study distinguishes between stock market booms and busts (crashes), which will be carried out in two stages. In the first stage, we adopt the empirical framework proposed by Harding and Pagan (2002) , which is suitable to locate the peaks and troughs of the real BVMT index. The algorithm introduced by Harding and Pagan (2002) extends the so called BB algorithm developed by Bry and Boschan (1971) . We follow the modified Bry and Boschan (1971) algorithm and locate the turning points of the quarterly real BVMT index by searching for maxima and minima over a given period of time. A peak (trough) in the series of stock price is defined at t if y t is higher (lower) than the two following values in the series and the two previous values in the series of stock price. y t denotes the real stock price index.
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Then, an alternation is enforced so that a peak always follows a trough and vice versa. Alternation is achieved, we take the highest (lowest) of the two consecutive peaks (troughs). Finally, we include the following four censoring criteria in order to ensure that we do not identify spurious phases:
• Turning points within two quarters of the beginning/end of the series are eliminated.
• We eliminate peaks if the first (end) peak is lower than the first point (endpoint) in the series. We eliminate troughs if the first (end) trough is higher than the first point (endpoint) in the series.
• Phases of less than two quarters are eliminated. The constraint that the contraction phase last at least two quarters is ignored if the quarterly decline exceeds 20%.
• Complete cycles of less than five quarters are eliminated.
In the second stage, we detect stock market booms and busts (crashes). Once bull and bear markets have been determined, we adopt the framework of Bordo et al. (2008) . We classify booms into periods of at least three years from trough to peak with an average annual increase rate in the real stock price index of at least 10% or of at least two years with an annual increase rate of at least 20%. We define market busts as all periods of at least one year from a market peak to a market bust in which the index declined at an average rate of at least 20% per year. This approach to dating asset price booms and busts does not entail the fact that a boom (or bust) phase has to be followed by a bust (or boom) phase. Table 1 reports the dates of estimated peaks and troughs in the Tunisian stock market. We deduce that the modified Bry and Boschan (1971) algorithm presents five troughs in 1992 Q3, 1997 Q3, 2003 Q1, 2005 Q1, 2007 Q3 and four peaks in 1995 Q3, 2000 Q4, 2004 Q3, 2007 Q2 . Moreover, Table 1 provides evidence that there are four bull and four bear market phases. We define a bull market as all periods from a market trough to a market peak and a bear market as all periods from a market trough to a market peak. The beginning and the end dates as well as the amplitudes of the booms and the busts (crashes) are given in Table 2 . We identify four stock market boom episodes and three stock market bust (crash) episodes for Tunisia using quarterly real BVMT index data since 1992. The Tunisian stock market registered two complete cycles measured from a market peak to a market peak and three complete cycles measured from a market trough to a market trough.
3 Estimating the impact of stock market crashes shocks on the real economy: econometric methodology and variables used in estimation
Econometric methodology
To examine the reactions of the real economy to stock market crashes shocks, we apply the VAR model. More precisely, we consider to measure the amplitude and the duration of the impact of the stock market crashes shocks on the real economic activity, the real private consumption and the real investment in Tunisia for the case of BVMT index. The duration is defined as the length (number of quarters) of the shock of stock market crashes on each variable, while the amplitude is expressed in percent; it is calculated as a deviation from the mid point between the peak and the trough. This approach constitutes a system of equations in which each of the variables is considered as a function of the lagged values of all of the endogenous variables. A VAR model of order p is expressed as: 0 1 1 2 2 ... 
where y 1,t , y 2,t , …, y k,t are stationary variables and the error terms ε 1,t , ε 2,t , …, ε k,t are white noise innovations with uncorrelated and constants variances. Moreover, the VAR approach enables us to analyse the impacts of the dynamics of the variable through the impulse responses and the forecast error variance decompositions on each variable compared with a shock. The impulse response function traces the effect of a one-time shock to one of the innovations on current and future values of the endogenous variables. A shock to the i th variable affects the i th variable and is also transmitted to the whole of the other endogenous variables through the dynamic structure of the VAR. The reaction of the i th variable to a unit change in innovation j may be written as:
where i = 1, …, N and s ≤ t. θ ij,h designates the effect of the shock j on the i th variable and h corresponds to the periods after the shock.
However, the forecast error variance decompositions allow to determine, for each variable, the portion of the variance of the forecast error that is due to the shock of the stock market crash.
Variables used in estimation
In the VAR model, we incorporate a group of variables, such as the stock market crashes, the real BVMT index growth rate, the real industrial production growth rate, the real GDP growth rate, the real private consumption growth rate and the real investment growth rate. Stock market crashes is a binary variable which takes the value 1 for the quarter t corresponding to the state of the stock market crash and 0 otherwise. The shock of stock market crash is introduced in the VAR model as an exogenous variable. The significant decline in stock prices is considered as an event which allows to identify the stock market crash shock. The shock of stock market crash is a binary variable which takes the value 1 for the quarter t corresponding to the state of the significant decline in stock prices and 0 otherwise. All the variables used in the analysis are in quarterly frequency from 1998 Q3 to 2008 Q4 and the data are obtained from the IMF's International Financial Statistics CD-ROM, the Tunisian Central Bank, the Tunisian Stock Exchange and the National Institute of Statistics. Table 3 reports descriptive statistics on the variables used in estimation and indicates that the mean for all variables is positive with the exception of the real GDP growth rate. In addition to the stock market crashes variable, we observe that the real BVMT index growth rate has the higher value in 2000 Q3 and the lower value in 2002 Q2. 
Empirical results
As a preliminary analysis, the stationarity (unit root) test on the variables is conducted based on the KPSS test. The results of the KPSS unit root test are reported in Table 4 and show that all variables are stationary at the 5% level. As discussed previously, we conclude that all variables are stationary and, consequently, we are able to estimate a VAR including these variables. In VAR model, the optimal lag length of p is selected following the information criteria, such as Akaike information criterion (AIC), Schwarz information criterion (SC), sequential modified likelihood ratio (LR) test, final prediction error (FPE) and Hannan-Quinn information criterion (HQ). Table 5 presents the selected lag from each column criterion by an asterisk '*'. According to the information criteria, we deduce that the SC, the sequential modified LR test, the FPE and the HQ information criterion suggest the inclusion of only one lag, while the AIC suggests the inclusion of four lags. Therefore, we estimate the VAR model for lag length of 1. 
Impulse responses
As an initial set of empirical evidence, this section presents the impulse responses of each variable to stock market crashes shocks at most of the horizon of ten quarters as shown in Figures 1, 2 , 3, 4, 5 and 6. We conclude from Figure 1 that stock market crashes positively and significantly react to their own shocks and the effect of the shocks reduces at the end of four quarters. From Figure 2 , it appears that real BVMT index growth rate negatively and significantly responds to the shocks of stock market crashes, nevertheless, the effect of these shocks felt during a period from one quarter to three quarters. Figures 3 and 4 depict the impulse responses of real industrial production growth rate and real GDP growth rate to stock market crashes shocks. We observe that the impact of stock market crashes shocks on these two variables is not significant on the whole period. Firstly, our result is not similar to those of Domian and Louton (1997) who find evidence that a decline in stock prices is associated with a decrease in industrial production growth, CPS (2005) which argues that the 2001 to 2002 stock market crash caused the drop in industrial production growth rate in the USA and Zakhartchouk (2012) who stipulates that an uncertainty shock (1987 stock market crash, 1998 Russian financial crisis…) negatively and significantly affects the industrial production during the first ten months. Secondly, our findings are different from the empirical evidence of Fisher (1933) , Minsky (1977 Minsky ( , 1982 and Mishkin (1997) which is consistent with the fact that a financial crisis generates the recession in economic activity, Barro (2001) who shows that the 1997 monetary and banking crises which developed in Asia lead to the drop in real GDP growth rate by about of 1.3% and 0.6%, respectively and Ben Abdallah and Diallo (2004) who demonstrate that the financial crises occurred in South America and in Southeast Asia during the period from 1974 to 2000 negatively influence the economic growth with a decline in the GDP.
Likewise, Figure 5 displays that the response of the real private consumption growth rate to the stock market crashes shocks is not significant on the whole period. An alternative interpretation of our result is that the stock market crashes have not generated any disruptions in the evolution of the real private consumption in Tunisia. This means that in spite of the stock market crashes occurrence, the Tunisian households are optimistic for the future economy and, therefore, their consumption has not been affected by these shocks. Our empirical result falls in line with the empirical evidence of Cagan (1990) who finds that growth rate of stock prices does not have an effect on the consumption of the households after the 1987 crash. In contrast, our findings oppose those of Mishkin (1995) and CPS (2005) who demonstrate that stock market crises negatively influence the consumption, Challe and Ragot (2010) and Bricongne et al. (2011) who find evidence that the subprime crisis implies the fall in the expenses of the household consumption and Bernier (1999) who concludes that the 1990 Asian crisis raised the uncertainty degree of the Japanese toward the Japanese economic perspectives, leading to the increase in their savings and the decline in their consumption. Moreover, our further analysis is not common to the empirical evidence of Boone et al. (1998) and Baudchon et al. (2000) who suggest that the drop of 20% in stock prices is associated to a reduction in the consumption in the USA, Germany, France, Italy, Japan and the UK. Besides, our result is not similar to the empirical analysis of Starr-McCluer (1998) who advances that a decline of one dollar of the household's wealth in the USA leads to a decrease of 3% to 7% in the consumption during one year.
Furthermore, Figure 6 highlights that stock market crashes shocks negatively and significantly affect the real investment growth rate during a period from three quarters to ten quarters. This probably reflects the fact that a fall in BVMT index reduced the households and the firms wealth, having a negative impact on the investment. On top of that, the occurrence of stock market crashes increased the degree of uncertainty of the investors toward the Tunisian economic perspectives and, consequently, the confidence of these investors moved off. As a result, they tend to reduce their investment. Our result confirms the suggestion in Mishkin (1995) who underlines that the occurrence of stock market crises contributes to a decline in investment, the analysis in Krugman (1999) , Barro (2001) and Cartapanis (2004) who demonstrate that the Asian crisis entails the fall in investment of the firms as a result of the flight of foreign capital, the evidence in Challe and Ragot (2010) who confirm that the subprime crisis causes the decrease in investment of the firms and the result in Duchin et al. (2010) 
Variance decompositions
After discussing the findings for the impulse response function in the previous subsection, we use variance decomposition analysis to examine the proportion of the forecast variance of variables that can be accounted by shocks to stock market crashes. Tables 6, 7 , 8, 9, 10 and 11 display the variance decompositions for all variables at a forecast horizon of 10 quarters. Table 6 presents the variance decomposition results for the stock market crashes and shows that most of the variance of the forecast errors are due to their own shocks (82.53%) and a small fraction is due to real private consumption growth rate shock (6.19%), real industrial production growth rate shock (4.86%), real investment growth rate shock (3.59%), real BVMT index growth rate shock (2.74%) and real GDP growth rate shock (0.05%).
Table 6
Variance decomposition for stock market crashes From Table 7 , we notice that most of the variance decomposition for real BVMT index growth rate is attributable to its own shock and to the stock market crashes shocks (32.61%). We observe that the real BVMT index growth rate decreased to 6.88% and 5.93% as a result of the stock market crashes occurrence in Tunisia in 2003 Q1 and 2007 Q3, respectively. However, we deduce a lower proportion of real BVMT index growth rate variability that can be explained by real private consumption growth rate shock, real industrial production growth rate shock, real GDP growth rate shock and real investment growth rate shock. The results of the variance decomposition for real industrial production growth rate are reported in Table 8 and provide clear evidence that most of the variance is due to their own shocks (78.53%), while the other variables have a low explanatory power. As a result of the occurrence of stock market crashes in 2003 Q1 and 2007 Q3, the real industrial production growth rate is reduced to 3.4% and 5.5%, respectively. Our empirical analysis confirms the evidence in Domian and Louton (1997) , CPS (2005) and Zakhartchouk (2012) who conclude that stock market crashes negatively influence the industrial production. It is evident from Table 9 that most of the variance decomposition for the real GDP growth rate is attributable to its own shock (60.12%), to real industrial production growth rate shock (14.29%) and to real BVMT index growth rate shock (11.83%). On the contrary, the stock market crashes shocks explain 7.08% of the variation in real GDP growth rate, while the real private consumption growth rate shock and the real investment growth rate shock explain only 4.53% and 2.11%, respectively. Furthermore, we deduce that the real GDP growth rate decreased to 1.33% and 1.55% in 2003 Q4 and 2007 Q4, respectively, after the occurrence of the 2003 and 2007 stock market crashes, which is supported by the empirical evidence of Fisher (1933) , Minsky (1977 Minsky ( , 1982 , Mishkin (1997) , Barro (2001) and Ben Abdallah and Diallo (2004) suggesting that the financial crises occurrence contributes to slowdown the economic growth. As shown in Table 10 , we report that most of the variance decomposition for the real private consumption growth rate is due to its own shock (70.68%) and a small fraction is attributable to the real industrial production growth rate shock (12.07%), the real GDP growth rate shock (7.35%) and stock market crashes shocks (7.10%). Moreover, we deduce that the real investment growth rate shock explains only 1.41%, while the real BVMT index growth rate shock explains 1.35% of the variation in real private consumption growth rate. We observe that the 2003 stock market crash occurrence entails the fall in real private consumption growth rate in the order of 0.2% in 2003 Q4. Our results are similar to those of Mishkin (1995) , Boone et al. (1998 ), Bernier (1999 , Baudchon et al. (2000) , CPS (2005) , Challe and Ragot (2010) and Bricongne et al. (2011) who find evidence that stock market crises and financial crises entail the decrease in the consumption of households. In contrast, the variance decomposition for the real investment growth rate, as reported in Table 11 , indicates that, at a forecast horizon of ten quarters, the stock market crashes shocks explain a larger proportion of the variability in real investment growth rate and a small fraction is due to its own shock (31.13%) and to the real private consumption growth rate shock (16.24%). In this context, the real investment growth rate reduced to 2.14% in 2003 Q4 after the occurrence of the Tunisian stock market crash in 2003 Q1. Our further analysis confirms the findings of Mishkin (1995) , Krugman (1999) , Barro (2001), Ben Abdallah and Diallo (2004) , Cartapanis (2004) , Banque Africaine de Développement (2009), Challe and Ragot (2010) and Duchin et al. (2010) who underline that stock market crises and financial crises are associated by a drop in investment. Moreover, the variance decomposition for real investment growth rate is attributable to real GDP growth rate shock (5.08%), real industrial production growth rate shock (4.61%) and real BVMT index growth rate shock (0.99%). Overall, the evidence from the variance decompositions report, on the one hand, that real industrial production growth rate, real GDP growth rate and real private consumption growth rate are little sensitive to the Tunisian stock market crashes shocks. We conclude that the stock market crashes shocks influence the variability of these variables with the lower proportion. On the other hand, our analysis is consistent with the fact that stock market crashes shocks played a stronger role in causing variation in real investment growth rate. Thus, the stock market crashes shocks explain a much larger fraction of the variation in real investment growth rate than the other variables shocks. Furthermore, we deduce the lack of effects of real investment on industrial production, output and consumption. Our result is explained by the low value of investment and the specific role played by banks in financing Tunisian economic activities. Thus, firms and households in Tunisia can run into debt to finance their economic activities in the context of stock market crashes.
Conclusions
In this paper, we emphasise the effect of stock market crashes shocks on the real economy in Tunisia using VAR model. The impulse response analysis reports that the effect of the stock market crashes shocks is not significant on the real industrial production growth rate, the real GDP growth rate and the real private consumption growth rate. Our results suggest that a stock market crash did not cause disruptions in the economic growth and the real private consumption. Our result is consistent with the fact that the Tunisian stock exchange is small compared to the size of the economy. Besides, households in Tunisia own a smaller share of their wealth in financial assets. As a result, the consumption of households displays a low reactivity to fluctuations on stock market. In contrast, we deduce that stock market crashes shocks negatively affect the real investment growth rate. An interpretation of our result is that the fall in BVMT index reduces the wealth of households and firms, which has a negative effect on their investment. Besides, the stock market can affect the confidence of the investors and the occurrence of a stock market crash increases the degree of uncertainty of the investors toward the Tunisian economic perspectives. Therefore, their confidence moves off. Thus, the uncertainty about the Tunisian economic perspectives incites the investors to decrease their investment. Overall, the evidence reports that a drop in stock prices decreases the value of a firm's equity, leading to an increase in the prices of new equipment in the short run. As a result, investment will be expensive and companies will tend to reduce their investment. Besides, a stock market crash makes difficult the financing of firms and degrades the balance sheet of financial institutions, whose assets are estimated by their market price. This penalises investment projects. Moreover, our main finding of the variance decomposition is consistent with the fact that the real investment growth rate is very sensitive to stock market crashes shocks in the Tunisian stock market, contrary to the real industrial production growth rate, the real GDP growth rate and the real private consumption growth rate.
The contribution of this paper is two-fold. First, our paper contributes to an understanding of the effect of stock market crashes on the real economy using a VAR model. The estimation of the reaction of the real economy to stock market crashes shocks through the impulse response functions and the variance decomposition constitutes, to our knowledge, an original contribution. Second, our findings have important implications for researchers as well as practitioners, thus the Central Bank needs to introduce appropriate measures and pursue policies in order to prevent the occurrence of stock market crashes and to reduce their effects.
